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INTRODUCTION 



This is a report of a two-week seminar held at the University of Washing- 
ton from September 3-lk, 1962 . The seminar was concerned with evaluating 
and further developing the Department of Romance languages * graduate program 
in language and language learning. 

The Ph.D. program itself was initiated in 1959 because of the general 
awareness of the need and feasibility of strengthening the training usually 
received by those members of the profession who were expected to organize 
the teaching of foreign languages in Universities, colleges and high schools. 
The program was interdisciplinary in nature, providing study in a Romance 
language and literature, Romance and general Linguistics, Psychology and 
Statistics. It was felt that such a program would ultimately help improve 
second language learning at all levels. 

.After the program's first three years, it seemed appropriate to evaluate 
its results and impact and to examine in detail the various roles that such 
a specially trained person could play in American education. Of particular 
interest were his roles as a research specialist in the various aspects of 
language learning and as a conditioner of the attitudes and perspectives of 
students toward foreign languages and cultures. The seminar was planned to 
provide discussion from specialists in Linguistics, Literature, Psychology 
including the recent developments in Programmed Instruction — as well as 
Cultural Anthropology. 

Ten work-papers were solicited and distributed, before the seminar, to 
participants representing the various fields. Rapporteurs were asked to 
summarize and interpret the discussion from the point of view of each of 
five specialties. During the seminar, discussion focused around three dis- 
tinguishable but not independent topics : curricular recommendations, the 

interrelations of various disciplines, and the particular skills and qualifi- 
cations that might be expected from the product of such a program. Three 
sub-groups met periodically to consider each of these questions, and their 
considerations were integrated in a final report. The ten work-papers are 
presented in Section I, the five reports are presented in Section II and the 
integrating summary is presented in Section III. 

Although the idea of holding a seminar grew out of a local program, it 
was planned with a broad enough scope to interest those responsible for 
language teaching in other institutions who may be concerned with the de- 
velopment of more comprehensive training. 
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LINGUISTICS AND LANGUAGE TEACHING 



Dwight L. Bolinger 



I. Introduction 



Let me begin by saying what I believe the program should not include. 

I take it that we do not have here merely another Area Program under another 
name, where the students pluck courses from every imaginable discipline — 
history, sociology, literature, art, music, language? — with the sold amalgam 
being the fact that all are simultaneously manifested by members of one 
speech community at some particular latitude and longitude. If this assump- 
tion is correct, then certain things will have to be excluded to avoid the 
risk of dilettantism. I assume that the title of the program means what it 
says, that its aim is to teach the teachers and supervisors of foreign 
language ; my conclusions and exclusions follow from this assumption. 

The traditional allied fields in foreign "language” departments have 
always been literature and language, with literature in most cases receiving 
the major attention. It is inconceivable that the Ph.D.’s under this plan 
should receive less training on the language side than they did before. 

From the language department’s point of view, then, comparing it with the 
traditional state of affairs, the new Ph.D.’s will be getting less litera- 
ture— quite possibly none at all as part of their training explicitly under 
the plan. This needs to be stated frankly, in the conference if not outside 
it. 



The issue as I see it is simply this, and I cannot conceive of one whose 
interests are language in all its aspects disagreeing in any fundamental way: 
Language is the handmaiden of all disciplines, and should no more be wedded 
to belles lettres than to metaphysics, symbolic logic, history, political 
science, theology, or home economics. One can explain the historical reasons 
for the concurrence of literature and language, in the erstwhile restric- 
tion of language study to the study of ancient documents. This relic of 
classical antiquity no longer weighs on us. Our attitudes toward language 
have changed. If they had not, these work papers would not have been so- 
licited. Part of the change has been the realization that while belles 
lettres and language overlap, neither one includes all of the other. Lan- 
guage teachers deserve to be trained as language teachers. Literature 
teachers deserve to be trained as literature teachers. The two are not the 
same, and this program is addressed to language. 

In place of the traditional allied fields of literature and language, 

I see here the allied fields of language and aids-to-the-teaching-of- 
language. It is a Language and Area Program with a different Area. 

By the "Language" part of the program I understand concentration in 
one language (possibly more) sufficient to bring a respectable command of 
it. I do not think that you want your Ph.D. ’s only to know "about" a few 
languages. They cannot appreciate the full range of difficulties that learn- 
ers of a language must face unless they have faced them themselves. We 
accept it as almost axiomatic nowadays that it is better for undergraduate 
students to learn one language thoroughly than to learn two superficially. 

The same is true of your graduate students. They should themselves be 
qualified to do exactly what they are to train others to do: teach a class 
in a particular foreign language; in fact, if they are to be models to the 
models, they must be especially well qualified. 
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The Area field includes the discipline inclusive of language, linguis- 
tics; the disciplines closest to teaching, psychology and programmed learn- 
ing; and the inclusive, plus one included, discipline of culture, anthro- 
pology and literature. Since linguistics is only one of several, I adjust 
my recommendations accordingly. 



II. Courses 

I take It that the program is to be mainly a realignment of old courses 
(some of which may be revised) plus a very few new ones. I shall therefore 
try to visualize what the course offerings might be, in terms of a modifi- 
cation of what is probably being offered now, rather than in terms of inno- 
vations from top to bottom. 

3.. Major language. This should include, probably, all the properly 
linguistic courses in the major language that offer graduate credit: the 

synchronic structure of its standard form (courses in phonology, morphology, 
and syntax), its antecedents and development (historical grammar), and its 
variants (dialectology). In addition there should either be a new course 
having to do with a structural comparison of the language with English (as- 
suming that the program is to serve those who will be teaching native speak- 
ers of English), or, if courses already being offered in the structure of 
English (or whatever is the native language) are adequate, these could be 
used instead. I do not believe that this part of the program should be set 
up in a vacuum on the supposition that the individual can make his own ap- 
plications later; structural comparison — and I mean its practice, not just 
its theory — is the main contribution of linguistics to the whole plan, and 
needs to be based on concrete intentions : Candidate A to teach Language R 

to native speakers of Language T. 

These courses in and around the target language should presuppose, as 
they normally do, a certain prior level of achievement in the language. In- 
asmuch as we are recommending proficiency rather than credits as a general 
policy, it might be a good idea to start the reform in our own household: 
in place of, or in addition to, the equivalent of an undergraduate major in 
the language, a demonstration of fluency and literacy in its use. 

Of the two solutions — structural comparison and existing courses in 
English structure — I urge the former as a better way to shed light on the 
pedagogical problem that each point of conflict between native and target 
language poses. The student must be kept reminded that he is not comparing 
two languages to satisfy his curiosity about them, but as a way of finding 
out what are the points that need to be taught and how best to teach them. 

A special course can then embody principles and methods. It is better to 
take up the problem of the conflict between Spanish /r/ and English /r/, and 
the problem of how best to resolve that conflict, in the same course, than 
to divide the two and risk the possibility of getting one presented and nob 
the other, and the certainty of not having them presented as two sides of 
a single question — which they are, as far as the program is concerned. This 
course could be made one of the most fruitful of all if taught with the point 
of view that plenty remains to be done, even in the most-taught languages, 
in settling on the points of conflict. In fact, this kind of comparison is 
the most illuminating where the two structures themselves are concerned, 
since it reveals facts about them that we do not suspect until we are com- 
pelled to bridge them. But I return to the importance of learning the what 
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of the diss imila rity and the bow of teaching it at the same time. Each point 
has its trick; we cannot generalize about all of them. Dissimilarities are 
usually q ual ified in some way, and the trick is to find the qualification. 

We can discover and describe the difference between Spanish /r/ and English 
/r/; the trick is the qualification that English does have a flapped sound, 
in some environments, like that of Spanish /r/— I use Donald Bowen’s totter 
they for tarde . There are similar tricks— similar exceptions to absolute 
difference between two languages— in most points of comlict; they need to 
be exploited, and can best be exploited if we keep the what and how together. 

Even with the course in structural comparison, it might be well to in- 
clude something from the courses already offered in the structure of the 
na tive language. If there happens to be a course in the teaching of English 
as a foreigp. language, especially if aimed at native speakers of the language 
which is here to be the target language, it might well be integrated into 
the program. 

2. Allied field, aids-to-the-teaching-of-language. My concern here is 
only with the offerings in linguistics. I assume that there will be pre- 
scribed courses in psychology, anthropology, and certain aspects of culture, 
anri if courses in the major language comprise about half of those taken, this 
means that requirements in general linguistics will have to be pretty limited- 
perhaps only six semester hours or so. How this is handled will depend on 
how much of a general nature can be included in the courses in the major 
language, but I shall describe the points that need to be taught, and leave 
their distribution to administrative convenience. What follows could, for 
example, be divided between two courses, one an introduction to linguistics 
(to take adv an tage of present offerings and avoid duplication) and the other 
an Application of linguistics to the Teaching of language, though I am in- 
clined to favor keeping most of the applied matters in the Structural Com- 
parison course already mentioned, to maintain as practical and untheoretical 
an orientation as possible. 



III. Linguistic Themes 

As the program is not intended to train specialists in linguistics but 
specialists who will in turn train and supervise nonspecialized teachers of 
foreign l an g ua ges, it should be planned to train linguistically in breadth 
but not in depth, except that a small amount of t mining in depth in some 
selected sub-field should be included as a sample of "doing" over and above 
"knowing about." I take it that the question of subject matter from the 
field has to do with the broader objective, and that of forms of research 
mainly with the narrower one. This does not exclude research in the appli- 
cation of linguistics to the teaching of foreign languages, and I shall in- 
clude, for the latter, some suggestions about topics that involve linguistics 

The broad training, as I conceive it, consists of an unlearning stage 
an ri a learning stage. The first is therapeutic; the student is taught to 
recognize popular misconceptions about language. The following need to be 
touched upon; 

1. The relative positions of precept and description; grammar as a 
way of making people behave, and grammar as a way of telling how people 
behave. Suggested topic; a study of any of the numerous attempts to bring 
linguistic behavior in line. For Spanish, this might include the successes 
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and failures of the campaigns for /v/, or usted or tu vs. vos; or the more 
general question of Hispanic attitudes toward authority. 

2. Notions about the structure of language: e.g., languages are words 

put together to form sentences.” It is hard to put in a nutshell the kind 
of concept we want to replace one like this, without incurring in the same 
kind of fallacy; but I hazard "languages are a reciprocal activity between 
p re-formed sentences learned as wholes, and recurrent partials of those 
sentences built up into new wholes; the rules of the activity are more central 
to language than are the coordinates of the activity. " I do not mean that 
the instructor stands up and makes this pronouncement, but that he identifies 
the false notions and offers examples to counter them, leaving the mature con- 
cept to the acc u mulated evidence of the entire course. Suggested topics: 
theories of the nature of language; examples of holophrasis in English; 
bondage and freedom; concepts of the sentence. 

3* Notions about the kinship of languages, e.g. , "All languages are 
alike," the fallacy of equivalent codes. In its most familiar yet most 
complex manifestation, this is exemplified in the incommensurate coding of 
experience : brush-Burste , Pinsel; soil, earth, ground, floor ~ suelo, 

-ierra, piso ; holes in the semantic spectrum like the one left by the aband- 
onment of to err and only recently filled again by to goof . Our course 
should not neglect the lexicon as linguistics courses tend to do nowadays, 
but obviously nonequivalence needs to be demonstrated in other areas too. 
Included here should be the most striking deviations from English form that 
we can lay our hands on: phonemic tone, differently organized pronominal 

and number systems, infixation, etc. As false notions stem to some extent 
from the categories of a generalized Latin grammar, we can sharpen the ap- 
preciation of them by calling attention to covert classes in English of which 
native speakers are likely to be unaware: mass, count, and plural; animate- 

inanimate; theme-rheme order; covert negation; etc. 

k. Language and logic. "Logic" in this connection needs first to be 
broken down into "what is natural and reasonable" and "what is internally 
consistent, " and the first of these thrown back into the examples of the 
preceding paragraph. For the second, topics such as the inconsistent hyper- 
urbanisms noted by J. N. Hook ( Word Study, Feb. 1951 ) are good medicine. 

The learning stage is of course the longer one. I conceive of it in 
turn as divided into two phases, an "appreciation" phase and a technical 
phase. More important than any body of knowledge in leading to empathy with 
other peoples is sympathy toward them. The obvious linguistic path to under- 
standing is dialect geography, and since it is the easiest of the linguistic 
fields for the beginner to understand, I would introduce it first. Practic- 
ally any class nowadays contains speakers from different areas. Their 
differences can be quickly exploited to show variation in language by noting 
regional pronunciations and regional usages : potentially leveled contrasts 

like cot-caught ; deviations in the paradigms like dived-dove ; lexical prefer- 
ences liked kerosene, coal oil ; avoidances resulting from dialect conflicts, 
like had swum ; uncertainties resulting from mixture, like greased - greazed ; 
specializations like bust, passel, and gal . Any Atlas list will serve to 
prime the instructor for this, and the result — showing differences in a 
context of similarity, where the student expects everyone to be the same — 
has more impact than comparing two separately compartmentalized languages, 
and teaches the student to appreciate the universality of differences in 
human behavior. 



5 



o 



Technically, the student should be familiar enough with each of the fol- 
lowing to know where and how to look for further information if he needs it: 

1. The structural hierarchy of language: nesting of sentences within 

discourses, of morphs within sentences, etc. This includes an understanding 
of each level in the hierarchy: distinctive features, phonemes, morphemes, 

constructions, and the intonational matrix. Here is where the most sub- 
stantial amount of time will have to be spent; it is also the area about 
whose inclusion there can be no disagreement. 

2. The physiological basis of speech. This is important not only for 

the mechanics of speech production, which every teacher must be able to 
explain and put to use as a model, but also for its implications : older 

teachers need to be retrained out of an obnoxious mentalism that makes them 
regard slow learners as stupid, on the assumption that they don’t "get the 
idea” when the problem is really one of "performing the act. 11 

3. The physical basis of speech. This is least important in itself, 
but most important to show the kinship of linguistics to the physical sciences 
Also I find spectrograpby and speech synthesis to be immensely appealing to 
our generation of science-fiction readers. It is worth including to whet 

the appetite. 

4 . Linguistic change. Some venture into diachrony is called for to 
enrich the appreciation of diversity. Examples of the fragmentation of Latin 
will serve, although less needs to be done here since the ideas have been 
pretty well popularized. I would look for some phenomena in flux in English 
at the present time (e.g. , the -ed adjectival suffix or the progressive dis- 
use of the pluperfect subjunctive ) to make the issue livelier. 

5. Language and writing. Some notion of different systems of writing 
(what they include, what they leave out, what they add) will aid in under- 
standing the derivative nature of writing. 

6. Meaning. This must be included if only to end by excluding it. The 
question is too insistent in students’ minds to ignore it. Perhaps the best 
way to present it would be to take an example from one sub-field of linguis- 
tics to show the steps taken to circumvent it, e.g., the juncture signals in 
phonological syntax. In any case, the dichotomy of differential vs. refer- 
ential meaning needs to be explained, and, for the latter, the trichotomy of 
sign-meaning-denotatum. If the university has a properly taught course in 
semantics, this assignment could be farmed out. 

7 » Schools and doctrines. Our students must learn to keep their minds 
open and seek for themselves. To this end they should be made aware of dif- 
ferences of opinion as well as of the cooperative accomplishments of group- 
ings of linguists. This segment of our field will help toward an appreci- 
ation of American contributions to the study of language. 

The sampling, in-depth research topics are potentially infinite, but 
should have one main objective: to show the student how to draw on his own 

resources to arrive at new knowledge . This means being confronted with a 
problem, gathering data from native speakers, organizing, generalizing, and 
testing. The first problems of this type should be predigested ones that 
the instructor can guide. A microlanguage is set up which the student is 
asked to phonemicize. Or, more in the line of the kind of original findings 
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a teacher is likely to make, a set of data is presented from which an in- 
ference is to be drawn. 



A couple of examples from English: 



Where did they go? 

What would you do? 

Why didn't somebody say something? 
Which house does the lady want? 

How come you didn't eat anything? 



"interrogative -word questions invert the auxiliary and the subject; excep 
tion, how come. " 



I thought as much.- 
I supposed as much. 
I feared as much. 

I guessed as much. 

I worry as much. 



It will happen, I hope. 

It will happen, I suppose, 
etc. 

*It will happen, I woriy. 



"As much patterns with quotative verbs that may follow their quoted objects." 



After these, each student should attempt a full-scale problem that will 
require the whole series of steps to be gone through, as it should be at 
least once by each student; if the research topic is to be used for the dis- 
sertation, it should involve the major language; if only e.g., as a term 
paper (in case the dissertation topic is from another field, as it might 
well be), it could be in the native language and on some topic involving a 
point of structure, a trait of bilinguals, a particular case of dialect 
mixture, or anything from any of the sub-fields that have been touched upon. 
The possibilities here are endless. 



Particular research topics in the application of linguistics to language’ 
teaching could include the following. (These are general areas which could 
serve as group or cumulative projects, with individual topics to be assigned). 
First, secondary sources : 

1. A survey of findings from the HDEA linguistics projects. There is 
a mine of information here that should be brought together and rationalized. 

2. A critique of textbooks and official courses of study to see whether 
they meet standards of linguistic accuracy. 

3 * A critique of pedagogical writing.^ Is it linguistically ignorant, 
linguistically superficial (purveying cliches), or linguistically sound, how- 
ever limited? 



Second, original sources: 



1. Research in objectives and their linguistic implementation. If we 
prize native -like phonetic accuracy above everything else, we are not going 
to use the same linguistic tools m the classroom as if we gave preference to 
fluency and intelligibility without worrying about a foreign accent. Similar- 
ly if our preference is for well-constructed sentences. Applied linguistics 
is not an absolute, but depends on ends. 
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2. Classroom experiments to put linguistic assumptions to the test. 

For example, is it better to explain a point in the native language of the 
learners or in the target language? Is it better to avoid reading and 
writing altogether for a time, and if so, for how long? Is it better o use 
respelling in a language with a good but not perfect orthography? Hot ef- 
fective is laboratory drill by comparison with drill under the direction of 
informants? Questions like these should be answerable through fairly 
straightforward experiments, though the answers will vary for different ages 
and for teachers with different styles. Teachers should know how to find out 
such things for themselves, and teachers of teachers how to encourage them 
to do it. 



3. Comparative grammars. These, of which we are already getting a few, 
show points of interference between two languages one of which is to oe 
learned by native speakers of the other. An individual topic might be to 
study composition written in English by native speakers of Spanish, errors 
to be collected, classified, and analyzed. 



III. Conclusion 

It may seem strange coming from a linguist, but I should like to caution 
against overstating the importance of linguistics to the training of lan- 
guage teachers. I think that to a certain extent linguistics has been used 
as a club over traditional teachers in order to get them to adopt new ways 
on which linguistics generally touched but sometimes only obliquely. The 
traditional teacher did not know linguistics? — he had to admit that he didn ,f t. 
So here was the prescription for his retraining, and compounded along with 
the linguistics went a good deal of pedagogical theory that could have been 
conceived if linguistic science had never been invented. I give some ex- 
amples of claims of the audio-lingual method that have been presented as if 
linguistic science originated them or were their chief support: 

1. That hearing-speaking- reading-writing is the best sequence in learn- 
ing a foreign language. This is a tenet borrowed from the old direct method 
(see Marjorie C. Johnston "Methods of Teaching" in A Handbook on the Teach - 
ing of Spanish and Portuguese , Boston 19^-5 P* 185 )• la fact, a good deal of 
the direct method seems to have climbed aboard the linguistics bandwagon. 

It would be just as scientific, and just as much (or as little) in accord wit? 
what one can deduce from or prove by linguistic science, that the best 
sequence is a passive-to-active one, with hearing- reading and speaking- 
writing coupled as indicated. Linguistics has determined, let us say, that 
the language in question has a reasonably phonemic orthography. Machines 
are then devised that will make for guided reading in the laboratory: the 

visual and auditory stimuli are presented simultaneously so that spellings — 
even the irregular ones--are correctly associated from the start and the 
student has no opportunity to relate them to anything but the target lan- 
guage. It then becomes possible to present writing simultaneously with speak- 
ing. I am not advocating this as a method — only experiment can show whether 
it would work or not; I merely offer it as something just as consistent with 
linguistics as the four-step sequence now so heavily advertised. 

In broader terms, what I foresee in experiments of this kind is finding 
a way around our big problem at present, which is that we have no way of 
preventing students from making mistakes. We can correct them after they 
have made mistakes, but cannot head off the errors. Exponents of the audio- 
lingual method are fond of comparing the teacher’s role with that of a 
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physical-education instructor. If a novice suhmner makes a ^ongstroke, 
his teacher can lay hold of the errant muscle ana guide it. -dl t^t 
do with a speech muscle is to coax it indirectly. 

2. That only situational equivalences will do if equivalences are to 
he offered at pH between the native and target languages. In practice— 
that Srin the insistence on no "intermediary English" -this is another 
offspring of the direct method, hut the new twist comes from linguistic 
evidence of nonequivalence between languages. The difficulty wi - is e 1 
dence is that it is interpreted in a swing-of-the-pendulum fashion^ ^ 
equivalence is relative, .lust as equivalence is relative. If we can jmag^ 
two languages that formerly were confronted and of which speakers of one 
had to break their heads in learning the other, wherein there were absolutely 
no points of similarity, and then imagine linguists discovering other lan- 
guages which shared features and ranges of meaning with the original native 
language, we might suppose a resulting state of mind in which all the at- 
tention was on these marvelous equivalences. Linguistic science neither 
confirms nor refutes the avoidance of translation, mat depends on proofs 
from other fields. 



3. That normative grammar has no place in the FL classroom. That 
"grammar” to the linguist has to mean something different from what it means 
for the prescriptivist is obvious from the divergence of their interests. 

But what is important here is not the supposed fact (which is untrue) but an 
attitua-:. Teachers of any foreign language with a dialectal spread are well 
advised to teach a normalized version of it, which implies normative deci- 
sions at the outset. (What is not implied is the set of normative prejudices 
in the culture, to which mainly just lip service is given any /ay. But these 
are few and not a real problem. ) The question of normative grammar is one 
of morale. If students, or teachers, dislike grammar it is because they 
associate it with normative grammar, we can overcome this for them by show- 
ing them that it is respectable to use grammar not to make people behave but 
to tell how they behave. 

So linguistics does not prove that normative grammar should be shut out 
of the classroom. It does prove, hot/ever,, that there is a wider sense of 
"grammar" which calls for more attention day in and day out. 

Linguists should refuse to collaborate in the exaggeration of their role 
Modesty is its own reward, and does not incur the blame for other people’s 
failures . 
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VEAT THE FL TEACHER TRAINER OR SUPERVISOR SEOUII)J^^7 ABOUT 
IfcOGRAMMED INSTRUCTION IN THE FOREIGN LANGUAGE iflEID 






The Organization of This Paper 

This -paper has two major divisions: I. A General Introduction to Pro- 

graraS Initeuction, and XX. Application of Erogrammed Jnst^xon m the 
Caching of Foreign. languages. In the first parr^ reference t p 
foreign^language teaching will he only incidental, since the major purpose 
is to^ntroduce the reader to programmed instruction as it has develop 
the broad field of education. Mich attention will he paid to uhe psycho 
logical principles underlying programmed instruction. 



I. A General Introduction to Programmed Instruction 



T-foat is Programed Instruction? 

Programmed instruction is a kind of teaching based on a carefully inte- 
grated psychological rationale. It has only a small number of defining 
characteristics , and it is important to keep these in mind in order to aroid 
conf usion with a number of ideas (e.g., the notion of a reaching machine ) 
which have somewhat fortuitously come to be associated with programmed in- 
struction. what follows, we shall be defining not only P™g^ in- 
struction but also such associated words as progr am (the detailed series of 
teaching materials which are prepared in advance and then used to teach a 
given skill or subject-matt er, and programmer (one who prepares a program}. 
T./e will "try always "bo use "the term program in its special sense ra er n 
its general sense. 



The defining characteristics of programmed Instruction which we shall 
list are those characteristics which are essential to it. Instruction is 
not pro gramme d instruction unless all three are present., what may appear 
to "be a program is not really a program unless it has all three of these 

characteristics . 



1. Progr amme d instruction must be based upon an adequately detailed 
specification of the "terminal behavior" (that is, new skills, knowledge, or 
response tendencies) which the programmer desires to produce in students 
taught by the program. 

2. The material of instruction must be organized and presented in a 
carefully designed sequence of steps such that to the greatest extent pos- 
sible, each step is made easier by virtue of the material learned in previous 
steps. As a corollary to this requirement, the steps must also be of an 
appropriate size for the student to master readily: a student may be ready 
to take a larger step if he has been properly prepared for it, and thus the 
program can lead to more efficient learning if sequencing and step-size have 
been properly attended to in preparing the program. In practice, it is 
found that the optimal size of step is considerably smaller than usually 
assumed. 

3. The student must have an opportunity to test his mastery of each 
critical step as he proceeds through the program. The program is so con- 
structed that correct responses are promptly confirmed and the student is 



led to unde rs tand and correct wrong responses. When the material is properly 
programmed, simply exhibiting the correct answer will usually enable the 

student to do this. 

Defined in terns of these three characteristics, it is evident that pro- 
grammed instruction is fundamentally nothing new. It has been said that the 
methods of teaching introduced by Socrates have much in common with program- 
med instruction, and this is true if we assume that (l) Socrates had in mind 
a distinct series of "terminal behaviors" (knowledges, understandings , ap- 
preciations) which he wanted his students to achieve, (2) that he ordered the 
steps of his argumentation in something like the optimal way to promote those 
ter minal behaviors on the part of his students, and (3) that he asked ques- 
tions at ail the right places to allow his students to test their achievements 
The idea of breaking instruction down into s m a l l steps is at least as old as 
Descartes, who wrote that in studying any subject he found it useful: 

". . . diviser cbacune des difficultes . . . en autant de parcelles 
qu*il se pourrait, et qu’il serait requis pour les mieux resoudre. 

.And further: 

"... conduire par ordre mes pensees, en commengant par les objets les 
plus simples et les plus aises a connaitre, pour monter peu a peu, comme par 
degres, jusques a la connaissance des plus composes; et supposant meme de 
1* ordre entre ceux qui ne se precedent point naturellement les uns les autres. 

It is evident also that a classroom teacher can conduct his instruction 
in the manne r of programmed instruction, and that programmed instruction can 
occur in the 1 an guage laboratory. What the proponents of programmed instruc- 
tion are fond of pointing out, however, is that traditional instruction often 
fails precisely because one or more characteristics of programmed instruction 
are absent. That is, a teacher can fail if he has not made an adequate an- 
alysis of the behavior he wants to teach, or if he fails to sequence his pre- 
sentation properly, or if he fails to elicit and confirm trial responses of 
students at every critical point in the instruction. This last thing is prac- 
tically impossible to do in the conventional classroom: even in the so-called 

"recitation method," only a relatively small number of + he responses of one’s 
students can be explicitly tested in a class hour. Confirmation of student 
responses, however, is relatively easy to arrange for in the language labor- 
atory. 

It is because programmed instruction is so difficult to conduct in the 
traditional classroom that various special ways of conducting it have been 
devised. 

In the first place, the concept of the " program " has developed. In 
practice, the program is a definite series of stimuli (usually visual, some- 
times auditory, and they could even be tactual or olfactory if necessary) 
that are to be presented in some specified sequence to an individual student 
in such a way as to elicit active responses from the student and inform him 
of the appropriateness of those responses in the light of the goals of the 
program. Usually the program is divided into "frames"; each frame may present 
so me new piece of instruction, and in any case calls for one response or a 
small number of responses from the student. 

Secondly, various special presentation devices have come into use. 

Some progr ams are presented in the form of books: "programmed textbooks.’ 
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In these, the "frames" are printed on successive pages in such a way that 
the student is encouraged to make a response to one frame and confirm it 
before reading the next frame. Other programs are printed on sheets of 
paper or continuous folded forms that can he used with specially designed 
"teaching machines" which expose the program frames one by one. oome teach- 
ing mac hin es are even more complicated, accepting programs prepared on mag- 
netic tape (for auditory stimuli) and/or film (single frames or sometimes 
even moving pictures). In principle, a teacher might be used as the Pre- 
sentation device for a program, but most programs are designed for use with- 
out a teacher, and in this sense they are said to be self- instructional. 
Indeed, one of the advantages claimed for programmed instruction is uhat it 
saves the teacher from the ordinary repetitive routines, and thus allows more 
time for the creative aspects of teaching. 

It is characteristic of most of the standard presentation devices that 
they allow the student to go at his own rate. Students may take various 
amounts of time to study or to respond to items, as long as eventually rhey 
mflfrp the desired responses. Presentation devices can of course be designed 
to require rapid responses if rapid responding is specified as one aspect 
of the ter minal behavior desired, but basically* the requirement that stu- 
dents should proceed step by step through a program, testing themselves as ^ 
they go along, means that instruction has to occur on an essentially indivi- 
dual basis, in contrast to the conventional classroom procedures in which it 
is assumed that all students are f ollowing along with the teacher at identical 
rates. Since there is considerable variability in rates of progress, pro- 
grammed instruction brings out into sharp relief the administrative problem 
of how to deal with students of different degrees of learning ability. If 
it is intended that all students will eventually achieve the same level, and 
no more, the lengbh of time allotted for instruction will have to vary for 
individual students; if it is intended that all students will be undex ^in- 
struction for the same amount of time, more elaborate provisions (possibly 
including longer programs or a greater variety of programs) will have to be 
made for the fast learners. 

A word sho uld be said here about the error of assuming that there is a^ 
necessary connection between programmed instruction and teaching machines. 
Even if we pass over the possibly unfortunate connotations of the term 
teaching machine, we must still stress that programmed instruction is only 
incidentally associated with teaching machines. Teaching machines constitute 
only one of the possible ways of presenting programs; programmed textbooks 
or even "programmed instructors" may be equally effective. Indeed, some ex- 
periments have found that programmed textbooks are in certain circumstances 
more effective than teaching machines. On the other hand, it is almost in- 
evitable that some kind of mechanical or electronic aid (such as the tape 
recorder) is desirable for the presentation of auditory stimuli; there need 
be no fear of the "teaching machine" if it actually aids in the presentation 
of a teaching program. It is the program, not the machine, that teaches. 

It may be useful to conclude this section by mentioning a few examples 
of teaching procedures that are not programmed instruction, although some 
have thought them to be. 

Most common among these is any procedure which merely elicits answers 
without being designed for teaching. A list of test questions to which the 
student is required to respond without being told whether his answers are 
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correct will teach, if at all, only fortuitously. A similar list presented 
ir- such a way that the student is informed of the correctness of his answer 
after some considerable lapse of time (even a few minutes) will teach some- 
what more, but not as effectively as when the information is given almost 
immediately after each response. Some "workbooks are very close to pro- 
grammed instruction, but others fall far short because they fail to pay at- 
tention to how they impart information, how they sequence the exerciseo, - 
how the student’s answers are confirmed. 



Even though a great deal of care may go into the preparation of a iilm. 
a tape, a television program, or even a lecture, these forms of ins rue ion 
cannot be regarded as programmed if they do not require active response on 
the part of the student and confirm the correctness of his response. 



Finally, a set of directions, even though they may evoke active re- 
sponse from students, is not necessarily programmed instruction. Merely 
-telling a student to do a series of things will not necessarily eac im 
anything. 

Programmed Instruction : A bit of history 

Although the basic ideas of programmed instruction are not novel, the 
conscious formulation of these ideas and the actual realization of t 
potential were slow in coming. . Various kinds of instructional machines have 
been offered to the public ever since 1809 when the first U.S. patent for an 
educational device was issued, but few if any of these machines were ac- 
companied by instructional programs that incorporated all the essential 
features of programmed instruction in the contemporary sense. ^ The psycho - 
ogist Sidney Pressey did interesting work with "teaching machines as early 
as 1924, but his programs were essentially lists of test questions and were 
not spec ially planned for teaching. Various instructional devices developed 
by the U.S. Armed Services in World War II incorporated some aspects of pro- 
grammed learning, e.g. , detailed task analysis, immediate confirmation of 
results, and shaping of behavior by successive approximations, but program- 
med instruction did not at that time become organized as a thoroughly in- 
tegrated technique in education and training. Even the language laboratory 
methods that developed in FL teaching shortly after World War II cannot be 
regarded as representing a full-blown technique of programmed instruction, 
because the language laboratory tended to be looked upon chiefly as a place 
for drilling materials originally presented by a teacher in the classroom, 
and the idea of small-step programming was not adequately realized in the 
actual teaching materials. 

Credit for arousing psychologists and educators to the possibilities of 
programmed instruction goes to B. F. Skinner, professor of psychology at 
Harvard University, who published in 195^ an article entitled "The Science 
of Learning and the Art of Teaching. " Here Skinner set forth some principles 
of learning that could form the basis of programmed instruction, and re- 
ported early experimental work in the teaching of arithmetic by a programmed 
teaching device. But the idea of programmed instruction met with certain 
kinds of resistance : some were afraid that it would make learning too routine 

and uncreative, or that it would gradually replace the teacher; others saw 
practical difficulties in developing programs and reliable presentation 
devices. Skinner himself at first found considerable difficulty in getting 
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vices for presenting them. Some of the first large sc om l 1nvees 
programmed instruction were in the training of industrial employees. 

The leaders in programmed instruction have hy and iarge 
u-ists and other individuals whose convictions about the possibili 
values of programmed instruction have stemmed from their awareness o 
ptychological^Snciples underlying it. Among the leaders in the field, he 
sides Skinner himself, have been the following: 

John Barlow, psychologist, director of the Earlham 
programmed instruction, where many of the first programs 

Norman Crowder, developer of "intrinsic programming" and the "^^ led 
book" technique, also designer of the Autotutor, an elaborate machine for 

presentation of branching programs. 

Thomas Gilbert, psychologist, founder of the Journal of 
and closely identified with certain advanced techniques of programming. 

Robert Glaser, psychologist, author of numerous articles about pro- 
grammed instruction and leader of a team of programmers; co-editor, witn 
Lumsdaine, of a source-book on programmed instruction. 

Uoyd Homme, psychologist, one of the founders of Teaching Machines, Inc. 
one of the first commercial organizations in the field of programmed ms ruc- 
tion. 



Kenneth Komoski, educator at the Collegiate School of New York, Resi- 
dent of the Center for Programmed Instruction, Inc., a nonprofit organization 
established with the aid of the Carnegie Corporation of New York to promote 
programmed instruction. 

A. A. Lumsdaine, psychologist, long associated with research on training 
devices and audio-visual aids; co-editor, with Glaser, of a source-book on 
programmed instruction. 

Harry Silberman, psychologist at the System Development Corporation, 
who has been a leader in the conduct of research on programming variables 
anfl in the development of presentation devices controlled by high-speed 
computers. 

Among the books and other sources that are particularly valuable for 
getting acquainted with and keeping abreast of the whole field of programmed 
instruction are the following (including several publications specifically 
in the field of foreign language teaching) : 

Center for Programmed Instruction, Inc., Programs, *62 : A Guide to Pro grammed. 

instructional Materials Available to Educators by September 1962 * 

Washington : Govt. Printing Office, 1962. 
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Foltz, C. I. The World of Teaching Machines . Washington: Electronic 

Teaching laboratories, 1961. 

Fry, E. B., Bryan, G. L., and Rigney, J. W. "Teaching machines : an 

annotated bibliography." Audio-Visual Communication Review, Vol. 8, 
Supplement 1, i960. 

Green, Edward J. The learning Process and Programmed Instruction . New York: 
Holt, Rinehart and Winston, 1962. 

Holland, J. G., and Skinner, B. F. The Analysis of Behavior: A Programmed 

Textbook . Hew York: McGraw-Hill, 1961. 

Lumsdaine, A. A., and Glaser, R. Teaching Machines and Programmed learning : 
A Source -Book . Washington: Department of Audio-Visual Instruction, 

National Education Association, i960. 

Morrill, Charles S. Teaching machines : a review. Psychological Bulletin, 

1961, 58, 363-375. 

Morton, F. Rand, and others. Programming of audio-lingual languages skills 
for self -instructional presentation : selected work papers presented at 

the First Conference of Language Programmers, April, 1961, Ann Arbor, 
Michigan. Ann Arbor: Univer. Mich. Language Laboratory, 1962. 

Rigney, J. W. , and Fry, R. "Current teaching machine programs and program- 
ming techniques." Audio-Visual Communication Review, Vol. 9> Supplement 
3, 1961. 

Ross, Wilbur, L. , Jr., and others. Teaching machines : industry survey and 

buyers’ guid~. New York: Center for Programmed Instruction, Inc., 

1962". 

Silberman, Harry F. Self -teaching devices and programmed materials . Santa 
Monica, Calif. : System Development Corporation, 19 62. 20 p. (SP-Series 

No. 663). 



Bulletins and Periodicals 



AID ( Auto- Instructional Devices ). Published monthly by INRAD, Edu- 
cational and Training Methods Division, P. 0. Box kk^ 6, Lubbock, Texas. 

Audiovisual Instruction . Published bi-monthly by the Department of 
Audio-Visual Instruction, National Education Association, Washington 6, D. C. 

MIAbs tracts . Issued by the Department of Foreign Languages and Liter- 
atures, Orange County State College, Fullerton, Calif. 

Programmed Instruction . Published bi-monthly by The Center for Pro- 
grammed Instruction, Inc., 365 West End Avenue, New York 2 k, N.Y. 

Journal of Mathetics, published bi-monthly by The Mathetics Corporation, 
Box 3232, University, Alabama. 
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As of this writing, in 1962, it must be said that the field of program- 
med instruction has not as yet found a settled place in American education, 
nor in American industry. While it has grown out of infancy, it is like a 
vigorous, but somewhat wayward and undependable child, equally likely to 
succeed admirably or fail miserably. It is too early to say how well 
American schools are going to accept programmed instruction and the accom- 
panying paraphernalia of teaching devices. However, Ross and his co-authors 
in Teaching Machines : Industry Survey and Buyers * Guide predict that the 

school year 1962-1963 will see fairly large-scale tryouts of programs in the 
larger and wealthier schools, particularly if results of experimentation in 
the year 1961-1962 are promising and reports are circulated. Nevertheless, 
they note that schools expect to use teaching devices only as supplements 
to classroom instruction, and they predict that shorter, "topical" programs 
keyed to existing textbooks will have greatest early success. 

Actually, relatively few instructional programs are publicly available. 
The above cited Programs, *62 was able to list only 122 programs, spread over 
many different subject-matters and grade levels, which would be available 
commerciany by September, 1962. These programs, to judge from the infor- 
mation and sample pages included in this publication, vary widely in length 
and quality. Not all of them truly conform to the definition of programmed 
instruction set forth here, for some programs are merely lists of questions. 
Only a handful (about 20$) contained more than 4000 frames, and few programs 
were designed to occupy more than about 30 or 40 hours of a student’s time 
(the equivalent of about 6 to 8 weeks of instruction in a high school). In 
the modem foreign language field, the following 10 programs were listed: 

French: 

Elementary French (Rickert and DuBois); General Programmed Teaching 
Corporation; 2510 frames; 18 to 23 hours to complete program. (No tapes). 

German : 

German A (Ellert); Encyclopedia Britannica Films, Inc.; 5050 frames 

with 12 7” tapes requiring 23 hours); 60 to 75 hours required to complete 
program. 



Modern language Series : German (Ventola and Wilson) ; TMI-Grolier; 

3643 frames; 17 to 30 hours required to complete program. (No tapes). 

Hebrew : 

Modern Language Series: Modem Hebrew (Bloom and Smith); TMI-Grolier; 

1900 frames; 15 to 25 hours required to complete program. (No tapes). 

Russian : 

Modern language Series: Basic Russian Reading (Wilson and Ventola); 

TMI-Grolier; 199^ frames; 18 to 22 hours required to complete pro gram - 
(No tapes). 

Spanish: 

Automated Spanish (Barcus); Denver Public Schools; 2016 frames; 

20 hours to complete the program. (No tapes). 

^Spanish A (Sapon); Encyclopedia Britannica Films, Inc.; 6602 frames, with 
22 7 tapes requiring 39 hours); 50 to 85 houm required to complete program. 



Introductory Spanish (Sullivan) ; Encyclopedia Britannica i* ilms, jJic.^ 
3276 frames with 7 7" tapes requiring 15 hours; 40 to 45 hours required to 
complete program. 



Spanish U-3002 (Univox Institute, Inc.); Universal Electronics 
laboratories Ccrp.; 21 60 frames; 30 to 3b hours required to complete program. 
(No tapes). 



Modern lan guage Series: Basic Spanish Reading (Wilson and Ventola); 



TMI-Grolier; 5400 frames; 17 to 30 hours required to complete program. 
(No tapes). 



This is a good showing for the modern language field; in fact, in terms of 
the estimated number of instructional hours required, these ten modern 
la ng ua ge programs accounted for 13$ of the total number of instructional 
hours required for '[2 programs in all areas for which data were gxven 
(progr ams in mathematics accounted for 49$ of the instructional hours). It 
is known that many other foreign language programmed materials are in prep- 
aration. 



At this early stage in the history of programmed instruction we are not 
able to say much about the e vs lua t ion of programs. Research data on the 
actual effectiveness of programmed "instruction are meager, unless one is 
willing to take at face value the fact that many students do indeed success- 
fully complete programs, thereby demonstrating at the very least their 
ability to respond successfully to the programmed materials. In 3$6l, a 
joint committee of the .American Educational Research Association, the America’ 
Psychological Association, and the Department of Audio-Visual Instruction 
of the National Education Association released a statement advising pros- 
pective users how to make preliminary evaluations of programmed materials; 
the statement stressed the importance of examining the program "bo determine 
what the student is required to do and whether the student's responses re- 
flect the kind of competence which the educator wishes to achieve." But it 
also urged that users press publishers for information about "what students 
actually learn and remember from the program." Educational Testing Service 
in 1961 received a grant from the Carnegie Corporation to enable it to make 
methodological studies of how to evaluate programs, but a report cannot be 
expected until about 19&3* 

Although it can be argued that a low error rate is desirable, the mere 
fact that a program has a low error rate is no guarantee that it teaches 
anything, for it may be essentially a series of easy directions or highly 
prompted frames. One proposal for evaluating programs is to extract the 
"unprompted" frames (that is, frames for which the answers are not suggested 
by material in the frame itself) and administer them to students as a test 
of achievement after they have been through the program. In general, the 
results of such a test would be useful for evaluating the program, but if the 
unprompted frames still do not represent the terminal behavior set forth in 
the specifications for the program, the test will not provide evidence as to 
the degree bo which the terminal behavior has been acquired. The solution 
is either to modify the frames in question before putting them into a test, 
or to construct an appropriate test of terminal behavior supplementary to 
the program in order to test transfer. 



A major problem besetting the field of programmed instruction is the 
cost of creating and testing programs. Estimates of costs range from $4 to 
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$25 per frame, so that an average sized program with, say, 2000 frames might 
cost anywhere from $8000 to $50,000. Obviously, creation of programs ap- 
pears to be economically feasible only where high-volume sales can be ex- 
pected. 



Fundamental Ideas of Programmed Instruction 



We have said that programmed instruction has three essential character- 
istics : (i) it is based upon a precise analysis of the behavior desired; 

(2) it seeks to organize the instruction in the best possible sequence and 
in the best possible sizes of steps to produce optimal efficiency in learning 
anfl (3) at every critical point in the program it provides the student with 
an opportunity to check his learning. We have also said that the warmest 
supporters of programmed instruction have been psychologists who are con- 
vinced of the soundness of the psychological ideas behind these character- 
istics of programmed instruction. It is not necessary to have a thorough 
knowledge of psychology in order to understand these ideas; they are simple 
and obvious once they are understood. 

The fundamental psychological idea underlying programmed instruction is 
that it is possible to describe and classify the behavior of an individual, 
and cause consistent changes in it by certain definite procedures. This idee 
is based upon the study of overt, observable behavior — that is, muscle move- 
ments of various kinds, including those producing speech — because this kind 
of behavior is easiest to deal with scientifically. Nevertheless, the 
psychologist has reason to believe that the principles underlying overt be- 
havior are also applicable to such forms of covert behavior as “thinking" 
and "imagining, " which are observable, if at all, only with difficulty. 

All overt behavior may be classified under two major headings: respon- 

dents and operants . Respondents are reflexes of various kinds (like the 
knee-jerk reflex, the pupillary reflex to light, and the salivary reflex) 
which are largely involuntary and subject only to the kind of conditioning 
(called "classical conditioning") studied extensively by the Russian physi- 
ologist Pavlov. Operants, on the other hand, are responses (generally of 
the skeletal musculature) which are subject to another kind of conditioning, 
called operant conditioning, which occurs whenever the probability of the 
occurrence of a response is under the control of stimuli that follo w the 
response in some contingent relationship. The contingent relationship is 
one in which such a stimulus always follows the response within a short time, 
or follows it more often or more promptly than pure chance would allow. Any 
stimulus that causes these responses to increase in probability, i.e., occur 
more frequently, is called a reinforcer . 

In common sense language, any response that can be rewarded (reinforced) 
and that as a result tends to occur more frequently, is an operant. Most 
of the responses we are interested in teaching are operants, and in any case, 
the rationale of programmed instruction applies more directly to operant 
conditioning. 

If one desires to change behavior, one way to do it is to wait for de- 
sired responses to occur and then reinforce, or reward them. But it is not 
always necessary simply to wait for responses that one can reward; one can 
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"prompt" them in some way, either by presenting a direct stimulus for their 
occurrence, or by presenting some related stimulus which will te 
Se^ tFor example, one can cause the student to read a particular work, 
or r-n -j„y of a word that rhymes with a certain word. ) Further, one can scape 
“ieXior desired by first rewarding any response that has some resem- 
blance to the desired response, then rewarding only responses that come 
closer and closer to the precise response desired (sometimes this P-°-es 
called "changing the topography of the response. ) 

let us carry this analysis a little further to cover the process of 
forming *i g prirrinat.iye behavior. By reinforcing only responses -hat occur 
in the presence of a certain stimulus, symbolized S , and withholding rein 
forcement from responses that may occur in the presence of another stimulus, 
symbolized (read "S-delta"), it is possible quite readiiy to cause the 
individual to discriminate between S® and S* (if, of course, the discrimi- 
nation is within his sensory capacities). 



The^e are many other psychological concepts in the system of behavior 
analysis being diawn on here~a system that is largely the work of B. x* . 
Skinner, hut the few ideas presented above will serve most o_ our purposes 
in the consideration of programmed instruction. There are, ro oe sure, con- 
troversies about the adequacy of this system of behavior analysis, but it 
is doubtful that they concern matters that will affect the success of pro- 
grammed instruction in any significant way. 



As applied to programmed instruction, these psychological ideas can he 
translated into the following set of precepts : Decide what responses you 

want to teach. Arrange matters so that these responses, or approximations 
to them, will occur on appropriate occasions. Reinforce the desired re- ^ 
sponses until they occur with satisfactorily high probability. ° °° 

teach a discriminative response, reinforce it in the presence of the an 
withhold it when you present an S^. 



Most o** the responses desired in programs teaching subject-matters like 
history, physics, etc., are discriminative verbal operants . That is, they 
are verbally-stated "answers made to specific stimuli. Usually, too, they 
are operants that can be assumed to occur already in the repertoire of the 
student before he begins instruction. For example, in teaching the date of 
the Declaration of Independence we desire to have the student say ^ -'l® 
(words he already knows) in the presence of the discriminative stimuli 
"Declaration of Independence, date?" Various means might be used to prompt 
such a response, e.g., by having the student read a poem about The Spirit 
of * 76 " or by pointing out the similarity of sound in ind epende nce ana. 
seventeen seventy six. In programs for teaching foreign languages, the^ re- 
sponses desired are also discriminative verbal operants, but they are also 
responses that (at least in their complete form) are not initially in the 
repertoire of the student. Hence, a considerable amount of shaping of 
these new responses must be done. 



Programmed instruction assumes that the stimuli intended as reinforcers 
really act as reinforcers, that is, that they will operate to increase the^ 
probability of correct responses. For students who are already motivated 
to learn, any signal that a particular response is correct appears to act as 
a reinforcer. Furthermore, for these students, the reinforcing of correct 
answers tends to have a generalized effect in the sense that it reinforces 
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their continued attention and effort. It has been found that students work 
more eagerly and enthusiastically on programs in which a large majority of 
their responses are correct than on programs in which they make many errors. 
And other" things being equal, learning is more efficient in the former kind 
of program, if only because it takes students time to make errors and correcx 

them. 



At the same time, the reinforcements or rewards provided by the con- 
firmations of correct responses in a course of programmed instruction do not 
of themselves "motivate" the student. The student must want to learn for 
some reason or other— either for "intrinsic" reasons (e.g., that the know- 
ledge gained will be useful to him, or that he enjoys this kind of learning; 
or for "extrinsic" reasons— that he must pass a requirement, that he must 
prove to himself his ability to learn, that he wants to get high grades, etc. 
Confirmations of correct responses are valuable to the student in three ways- 
first, they make him aware of general progress in learning; second, they give 

him knowledge of exactly what responses are correct; third, (if he is 

"motivated"), they may also enhance the probability that on any future occa- 
sion when an appropriate stimulus is presented, the correct response will 
be made. 

Programmed ins truction should not, however, (we repeat) be expected to 
motivate a student who does not wish to learn or sees no utility in learning, 
unless special attention is paid to the kinds of rewards that are provided. 
The rewards constituted by confirmations of correct answers must sometimes 
be supplemented by more tangible rewards (money, tokens exchangeable for 
gifts, candy, etc., social recognition and approval). Such rewards have 

been fo und to be particularly necessary in the case of very young children 

(say, in the first grade). 

It is observed that one of the ways in which the organization of pro- 
grams can aid in motivating students is to provide clear sub- goals in the 
course of the program. A program organized in a series of units (say, 50 or 
100 frames apiece), each with a definite set of objectives which are clearly 
part of those expected in the eventual terminal behavior, is more acceptable 
than one which presents a seemingly endless series of frames (often counted 
in the thousands) not organized in any obvious way. As a corollair of this, 
it is useful to inform students exactly what the subgoals of a unit are, so 
that they can recognize when they have achieved them and feel rewarded ac- 
cordingly. It helps even to inform students concerning the organization of 
small sets of frames. For example, in teaching Mandarin Chinese by pro-^ 
gramme d instruction, the writer informed the students at the outset that -here 
are k tones in Chinese, and that besides recognizing the tones themselves, 
they wo uld have to learn the numbers assigned to these tones, and the dia- 
critical marks used to represent them. Only then did the program proceed to 
take up the tc es one by one. 

There ar- 4 1 . many other psychological considerations which should be under- 
stood if one is to make effective use of programmed instruction. 

Efficient programming demands that the student should spend most of his 
time practicing the responses specified in terminal behavior, or in responses 
that act ually lead up to this terminal behavior. He should not be allowed 
to make incomplete or partial responses, (except such as are demanded by 
the program) and he should not spend his time making responses that are not 
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included in terminal behavior or are only remotely relevant to it. If, for 
example, the desired terminal behavior is clear and accurate oral produc- 
tion of foreign words and expressions, the student must be required to make 
clear, audible responses while he is working through a program, not mere 
mutt e rings or sub-vocal responses, if the studenc is learning to spell., 
he should be required to say or write letters; he should not be required to 
perform irrelevant activities such as verifying that a particular word has 
12 letters. 

On the other h and , some of the responses specified in terminal behavior 
may be '‘passive" responses such as discriminations, meaning responses (iden- 
tifying the meaning of a stimulus), and the like. In this case, it is not 
necessary for the student to be required on every occasion to make an overt 
demonstration of his response. If the student has been trained to respond, 
if only covertly, to every occasion requiring a response, learning can be 
more efficient, as Roe (1962) has shown, by not requiring active responses. 

On the other hand, the making of active responses is to be encouraged during 
the experimental tryouts of a program, for in this way the programmer can 
easily find out which frames have too high an error count and judge whether 
they need revision. 

Frequent testing of student responses is advantageous because it con- 
tinually requires the student to be alert. In the parlance of the analysis 
of behavior, it reinforces "observing behavior." It keeps the student 
listening or reading attentively as desired. 

The steps of a program (often called "frames") must be properly sequence 
and adjusted in "size." In each step, we desire the student to make the 
maximum amount of progress possible toward the goal specified for terminal 
behavior. The intimate connection between proper sequencing and proper sizi 
of steps has already been mentioned. To recapitulate : if the goal of pro- 

grammed instruction is maximum efficiency, the student can be helped toward 
his goal by arranging the steps so that he is optimally prepared for each 
step, at the same time making the steps as large as possible without creat- 
ing significant difficulties in learning. Many writers and practitioners in 
the pro gramme d instruction field appear to believe that steps should be as 
small as possible; some have probably erred in the direction of making the 
steps too small. (For example, in an experimental program that has come to 
the attention of the writer, 29 steps are used to teach the pronunciation 
of the first letter of the Russian alphabet and the printing and writing of 
capital and lower case forms of it. This seems excessive in view of the 
considerable transfer that can be expected from properties of the first 
letter of the Roman alphabet, and on other grounds.) It is possible to 
"insult the intelligence” of students, or at least to try their patience. 

In practice, the programmer can safely err in the direction of making steps 
too large, for in experimental field trials he will quickly find which steps 
are too large, whereas he is unlikely to identify steps that are unneces- 
sarily small, because students will perform them without difficulty, just as 
they will perform steps that are of an appropriate size. 

Undue difficulty with a step is ordinarily "aversive" to a student; tha 
is, it is unpleasant and unrewarding. A student who encounters too much dif- 
ficulty, other things being equal, will be less enthusiastic about continu- 
ing. However, we have found that well motivated students will cheerfully 
accept difficulty if they are forewarned about it and have reason to" believe 
that the challenge will produce a greater degree of learning. 
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Step size is particularly important in sequences where one is "shaping” 
"behavior, for it is found experimentally (both with animals and with people; 
that the organism can progress only a certain amount of the way toward the 
final goal with each step, i.e., with each reinforcement. 



Step size is also important in sequences where one is establishing 
stimulus-response "chains." A chain of behavior is one where a series of 
acts A, B, C, . . . are established so that A is the stimulus for response B, 
B is the stimulus for response C, etc. It is often desiraDle to use at least 
one step to establish each link in the chain, and principles of behavior sug- 
gest that these chains should be set up beginning at the end. Thus, a- one 
wishes to set up the chain A — B — C — D — E, one starts by establishing the 
sequence D— E, because E (as the last member of the chain) is presumably the 
most rewarding (that is, as the last member of the chain its emission is 
noted as signaling the completion or fulfillment of the act). Then one 
establishes C--D--E, then B— C— D— E, and finally A--B--C— B--E. This pro- 
cedure justifies the use of the "backward build-up" in practicing foreign^ 
language sentences (the example is Mandarin Cninese, taken from Tewksbury s 
Speak Chinese, p. h6): 



B aids hen tsungjning. 

Syau haidz hen tsungming. 

Beige syau haidz hen tsungming. 

Nyanshude neige syKu haidz h£n tsungming. 

Another principle to folia? in deciding upon step size is that a compos it' 
response is easier when the separate parts of it have been previously mastered 
One would hardly dream of asking a student to imitate a sentence like Ieurs 
enfants habitent ici before he has had instruction in its separate ^phoneme s , 
partic ula rly those differing radically from anything in English. The organ- 
ization of steps is often a matter of arranging for learning of component 
parts of a composite response before the composite response itself is at- 
tempted; the size of step is then dictated by ha? lar ge a component part can 
readily be mastered in one step by the learner. No definite rules can be 
given about this, although the programmer should have some notion about the 
size of the human memory span (about 7 separate well-learned -units is the 
maximum for most people; 3 to 5 separate well- learned units is a much more 
comfortable span; less than this tends to be wasteful of time). 



Finally, learnings are programmed in a series of separate steps in order 
gradua lly to withdraw stimulus support in the form of prompts and other ^ 
artificial ways of evoking desired responses. One of these techniques is 
called "fading" or ‘vanishing." For example, if one were teaching the spell- 
ing of the French names of the days of the week, one might give them first 
in the full form ( lundi , mardi, mercredi, etc. ), then with only their first 
syllables (lun-, mar- , mer- , etc.), then with only their first letters 
(1-, m-, m-7 jy> etc.), and finally as simply a series of blanks to be filled 
in. At each of these stages, the subject is required to write the full re- 
sponse. 



To a considerable extent, the breaking up of learnings into small steps 
in many contemporary programs (whatever the actual intent of the programmers 
may have been) seems to have the effect of controlling the time the student 
spends attending to a ps.rticular bit of learning. While it might be true 
that a student could learn the spelling of the French days of the week in one 
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trial, requiring him to make responses in a series of variant steps forces 
him to spend more time on this learning and enhances his likelihood of re- 
taining the learning. The same effect is achieved by requiring a student 
to solve a series of verbal problems covering the same concept. For example, 
in Holland and Skinner's program The Analysis of Behavior, a series of frames 
is devoted to applications of the principles of shaping. One of these is 
the following: 

"if the shot-put coach never reinforces unless the 
world’s record is broken, he (1) *** using successive 
approximation; he (2) *** have a criterion which, if 
reached, would direct him to provide differential 
reinforcement." (Frame 16 - 15 ; answers: (l) is not, 

(2) does. ). 

Essentially, this frame, like a number of others in the series, provides 
practice in determining under what conditions the concept of successive ap- 
proximation applies; the actual responses (the verbal fill-ins) are not itemi 
of terminal behavior to be learned, but function as puzzle -solutions to force 
the student to spend time on the problem presented, that is, the problem of 
finding words to cause the statement to make sense according to criteria al- 
ready learned. One of the best ways of forcing close and attentive reading 
of a prose passage is to omit a few words here and there to be supplied by 
the reader (sometimes called the "cloze" technique). 

Thus, programmed instruction has at least some things in common with 
rote learning of the old-fashioned variety. It incorporates planned repeti- 
tion, and it often supplies mnemonics or associational mediators. (For 
example, in a program purporting to teach the color codes of the electronic 
trade, zero is associated with black through the phrase "black nothingness," 
one is associated with brown through the phrase "one brown penny," etc.) 

Nevertheless, major inspiration for programmed instruction comes from 
concepts of behavior that are relatively new, and that are more precisely 
stateable than those of traditional theories of behavior. For this reason, 
it is believed more likely to be successful than instruction based on tradi- 
tional theories. 



Research on Programmed Instruction 

In what has preceded, a great many statements have been mad e as if they 
were backed up by solid experimental evidence. Most of the "solid experi- 
mental evidence" has accumulated in the field of animal learning; extra- 
polation to the case of the educated human being has been liberal. At the 
same time, research activity in the field of programmed instruction has been 
growing rapidly in the last four or five years. According to one writer, 

"if the extent of our understanding of the learning process were proportional 
to the rate of increase in articles on programmed learning, most educational 
problems would be solved within the next decade." (Silberraan, 1962, p. l). 

Unfortunately, as this same writer observes, "The most popular finding in the 
studies reported in this period is that no significant differences were ob- 
tained among treatment comparisons." (ibid., p. 8). "Beyond demonstrating 
that a carefully written set of materials will teach if a student will spend 
enough time studying them, we have little unequivocal evidence for principles 
of programmed instruction" (ibid., p. 9) • It is therefore te;npting to 
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summarize "the research done so far on programmed instruction with the state- 
ment that little of clear value has yet been accomplished, and that it does 
not seem to make very much difference hew one prepares programs as long as 
care is expended. This conclusion, however, would be a little too hasty. 

The degree to which one should control the exact sequence in which the 
student proceeds through a program has been the center of one of the major 
controversies in the field of programmed instruction. One point of view, 
associated most closely with Skinner and his followers, is teat every student, 
regardless of his "ability" or prior training, should proceed through a pro- 
gram in a strictly linear fashion— that is, tackling every frame in order, 
once; proponents of this procedure try to create programs which allow all 
st ud ents to do precisely this without either undue difficulty or undue bore- 
dom. Another point of view, associated with the name of Crowder, argues that 
fast learners should be allowed to proceed through a program as rapidly as 
they can, skipping parts which they don’t need, while learners who meet dif- 
ficulties at any point should be given special remedial frames. Thus, stu- 
dents should be allowed to "branch" to parts of the program which are especi- 
ally suited for them. As yet, there is no clear experimental evidence to 
allow one to choose between the "linear" and the "branching" techniques, but 
on the whole it would seem that the flexibility of the branching technique 
could lead to superior efficiency in teaching; there is no need for a stu- 
dent to waste his time working through parts of a program which present 
materials he has already mastered. Furthermore, under some conditions a 
"cyclical" or "recursive" pattern may be more practical and efficient than a 
straight linear program; in these patterns, the student simply repeats certain 
segments of a program one or more times until a satisfactory degree of master 
is attained. 

The present writer (Carroll, 1962) has experimented with a cyclical 
organization of material which seems to have a number of advantages. Each 
frame is divided into three essential areas: "presentation," "question," and 

"answer," and the frames are organized into loops (typically of about kO to 
50 frames each). In a "familiarization" mode, the presentation of each frame 
is as follows: first, the "presentation" area is exposed, giving information 

or practice on a new step of the instruction; next, the question area is ex- 
posed (with the presentation area remaining exposed) posing a question or 
other task for the student; finally, after the student has made a response, 
the answer area is exposed (presentation and question areas still remaining 
exposed) in order to enable the student to verify his response. The initial 
presentation of each area can be accompanied by a short period of tape re- 
corded auditory stimuli. In a "learning mode," the same sequence of events 
is used, but the presentation area and its accompanying tape recording are 
completely omitted. Topically, students work through a loop in the "familiar- 
ization" mode two or three times until they have worked their error count 
down to a satisfactory level, after which they review and check their learn- 
ing by repeating the loop one or more times in the "learning" mode (which 
actually functions more as a "testing" mode than a "learning" mode). The 
advantages of this system seem to be : (l) during the familiarization mode, 
frames can be made to be well prompted, and students can study reasons for 
their errors on the basis of material exposed in the "presentation" area, 
while during the learning mode, the identical material can be used as an un- 
prompted frame (at the same time, the learner still has recourse to reduced 
prompts if he st i ll needs them); (2) considerable economy in programming can 
be effected, since the same material is used repeatedly in different modes. 
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and step sizes can be somewhat larger than in conventional linear programs; 

(3) students enjoy the challenge of reducing their errors on successive runs 
through a loop, and the attainment of a low error count in a loop is in 
itself rewarding for well motivated students. 

Another controversy concerns whether the responses to be required of 
stu d ents in programs should be "constructed responses" (responses recalled 
from past experience or newly composed to fit the requirements of the prob- 
lem) or simply "multiple choice responses" (choices among a relatively small 
number of presented alternatives). The answer depends partly upon the sper 
cif ication of the terminal behavior : if the programmer wants students to be 

able to recall or compose certain responses, such responses must be required 
at some point in the program, while if the programmer is chiefly concerned 
with teaching students to identify or label stimuli, or discriminate between 
them, the multiple -choice response is probably more efficient and time-saving. 
Furthermore, the teaching of multiple -choice responses is sometimes a stage 
which can simplify the teaching of the more demanding constructed response. 

Some writers on programmed instruction have confused matters by assuming 
that the use of constructed responses is more closely associated with "linear* 
p?’ograms, while the use of multiple-choice responses is more closely associ<- 
ated with "branching" programs. If there is any association at all, it is a 
purely historical accident: during the development of programmed instruc- 

tion, Skinner and his followers used chiefly constructed responses in linear 
programs, while Crowder and his followers used chiefly multiple-choice re- 
sponses in his "intrinsic" or branching programs. One can find linear pro- 
grams, however, which use multiple-choice responses or a combination of the 
two types; likewise, it is perfectly possible to require constructed response- 
in a branching program. (Whether the student branches, for example, may be 
made contingent upon whether he is able to construct the desired response in 
a particular frame. ) 

Rather clear experimental results have been obtained concerning the ques- 
tion of whether it is better to prompt a student T s response before he makes 
it or to wait until he makes it before confirming it. Surprisingly, the 
prompting procedure seems to make for better learning and retention in most 
of the experimental studies done. For example, if one is teaching a foreign 
language vocabulary by the paired-associate method, the prompting method con- 
sists of continuing to present both member of pairs like chaise — ch air, 
feuille- - leaf, livre — book, etc., but asking the subject to repeat the re- 
sponse terms ( chair, leaf, book, etc.). The confirmation method consists of 
presenting just the stimulus member ( chaise, feuill e, livre, etc.) and giving 
the response term only after the subject has made a guess as to the response. 
If the experimental results are to be taken at face value, current program- 
ming techniques (which use primarily the confirmation procedure) are not as 
efficient as they might be. But it would be ill-advised to make an immediate 
change to a method relying exclusively on prompting, because the superiority 
of prompting may be limited to exclusively verbal associations; there are 
indications, too, that prompting is valuable chiefly in early stages of learn- 
ing. 



Research comparing programmed learning with conventional instruction is 
regarded as extremely difficult to perform because of the difficulty of hold- 
ing constant the many variables which might otherwise affect the results. 

Time available, the quality of the program or of the conventional instruction. 
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the presentational devices used, the Hawthorne or novelty effect, and the 
relevance of the criterion test are the major variables that have to he con- 
trolled. Most experimental studies have favored programmed instruction, 
even so, hut different forms of programmed instruction take widely varying 
amounts of time. As yet, no definitive statement can he made as to whether 
programmed instruction will in the long run he more effective and efficient 
than instruction lacking one or more of the characteristics of programmed 
instruction. Regardless of the answer, it is possible that considerations 
of cost, availability of programs and programmers, availability of teachers, 
and the like will determine the extent to which programmed instruction will 
win acceptance in education. 



II. Programmed Instruction in Foreign Language Teaching 



Overview 



This second part of the present paper is intended to discuss the special 
problems that may arise in connection with the application of programmed in- 
struction in foreign language teaching. Among the questions that will be 
discussed are these : To what extent can FL teaching be done by programmed 

instruction? Can a foreign language be taught by programmed instruction 
alone? To what extent is programmed instruction in a FL economically fea- 
sible? What special problems are there in preparing programs for FL in- 
struction? What are the pitfalls of programmed instruction? 



Specifying terminal behavior 



The answer to some of these questions depends first of all upon the 
specification of the goals of instruction, that is, the terminal behavior 
that one desires students to achieve. Specifying educational objectives is 
nothing that is completely unfamiliar to any teacher, but the need for such 
a specification is accentuated by the requirements of preparing programmed 
instruction. 

The description of objectives, of course, depends partly on one’s "level 
of aspiration." The level and kind of competence desired with a foreign 
language will have a strong influence upon the statement of objectives. 

Whatever the case, detailed specifications of behaviors, skills, and 
knowledges desired in the "graduate" of a program are called for. Unfortu- 
nately, the drawing up of a truly thoroughgoing set of specifications is a 
large task. Ideally, an adequate linguistic description of the language 
being studied should be available; from this description one would select the 
particular items judged to be essential for achieving the level of language 
competence which is sought. One would list the phonological, grammatical, 
and lexical items which the student is expected to master. But there is 
more to the task than this. It is also necessary to specify the language 
beha viors desired in the student, that is, to state what mastery means in 
terms of behavior. "Mastery" of a phonological item might mean anything 
from "a technical knowledge of the phonetic classification of a phoneme" to 
"habitual and consistent use of the phoneme, with pronunciation like that of 
a native speaker, in free conversation as well as in formal speech"; one must 
decide what kind of mastery one seeks. Some items might be listed only for 
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recognition rather than active use (e.g., the forms ° f ^ e ^^ e ^ges of 
LnS). Ideally, one should plan the order in whxch^he various ^ 

meanings of lexical items should ^ introduced ; tu a nd 

given careful attention, including e use “ . ^ tense and many 

vous, various forms of greetings, expressions of time and tense, ana y 

other items conditioned by the social situation. ® Jgwhich the student 

statements about the rate of speaking and understanding vh 

is to attain. 

The importance of preparing these specifications c^ot be over- 
emphasized, yet it can hardly he appreciated hy a 

he actually tries his hand at program writing. ^ He will - *_ clear 

of laying out and sequencing the steps in the instruction dema ^ exist . 
and definite set of specifications. Even if a program 1 it were 

ing textbook or lan^ge course, it will be necessary to aa “ ^r±fy 

the intentions of the author in organizing his material, <^ent° clarify 
or regularize this organization. Skillful and ® uc °! s ® fu ^ f P ^ es g tha t 
upon the programmer's ability to keep in mind e in s ... are 

are desired in the student and the precise kinds of stimuli which are to 

used to elicit these responses. 

Fernand Marty, in his pamphlet Programming a Basic Foreiga 
Course (1962) has provided an outline of the terminal behavior he aes ir^ 
for his program in French. According to him, what shoul tQ 

behavior at the end of a basic course cannot be set arbitrar y, 
be defined by experimentation." He classifies the components of tem - 
behavior under headings such as : "structures which the student must learn 

to handle without difficulty," "Morphological items that he must 
use," "optional liaisons that will be taught," etc. He specifies a vocabu 
lary of 1200 words to be taught during the course, and require 
student acquire an oral fluency of 150 syllables per mmuve and an ^dio 
comprehension of 200 syllables per minute. He i^sts, 

that the description of spoken French must be performed quite independ y 
of the description of written French, and that the activities of speaking 
and reading French be kept sharply separate in the program. 



The description of the terminal behavior must be carried down to the 
minutest detail. What does it mean to say that a student can handle a 
structure "without difficulty"? Take the use of the definite article with 
the partitive structure in French: handling this structure without dilti- 

culty could mean, for example, that at the rate of 150 syllables per minu e 
the student can immediately shift from the affirmative structure using the 
definite article (J’ai du pain ) to the negative structure where the definite 
article is not used~{Je n*ai pas de pain ). Or it might mean that in any 
situation where the student translates sentences requiring the partitive, liKe 
"I have some bread" and "I haven’t any shoes," he will automatically use the 
definite article in the one case and omit it in the other. 



The specification of the terminal behavior for programmed instruction 
is not in essence different from that which one makes, or should make, for 
any other form of instruction, but the need is simply more insistent. In 
the case of foreign language teaching, it entails not only the kind of de- 
tailed linguistic analysis of the target language that we have already de- 
scribed, but also contractive analyses of source and target languages m 
urder to identify what items may cause greatest difficulty in learning. 



